Effects of chronic cyclosporine administration on renal blood flow and intrarenal blood flow distribution.
Cyclosporine-induced decreases in renal blood flow (RBF) and glomerular function are well documented. Glomerular filtration and tubular function may be affected by changes in both total renal blood flow and cortical blood flow distribution (CBFD). The effect of CsA on RBF, CBFD, glomerular filtration rate, and tubular function was studied in conscious ewes receiving a mean CsA dose of 30 mg/kg/day for 28 days with mean CsA trough levels of 344 +/- 45 ng/ml. RBF and CBFD were determined by the injection of 15 microns radioactive microspheres before and after one month of treatment with CsA or its vehicle, olive oil. RBF decreased by 24% from 7.65 +/- 0.87 to 5.79 +/- 0.42 ml/min/g of kidney in CsA-treated ewes (P = 0.014), while no decrease was noted in the control group (7.92 +/- 1.10 vs. 7.62 +/- 0.71). Intracortical blood flow decreased in proportion to the fall in total renal blood flow--thus CsA treatment did not change the cortical distribution of flow. There was a 25% decrease in GFR, as determined by inulin clearance, in the CsA-treated group (80 +/- 6 vs. 62 +/- 3 ml/min; P = 0.027) while there was a nonsignificant increase in control animals (62 +/- 11 vs. 92 +/- 7 ml/min). There was no evidence of tubular dysfunction in either group. There were also no changes in urinary excretion rates of prostaglandins PGE2, 6-keto-PGF1 alpha or thromboxane B2, nor were there changes in plasma renin activity. CsA induced decreases in RBF occur red without redistribution of cortical blood flow, indicating that altered cortical distribution of blood flow is not responsible for the changes in GFR or tubular function that have been reported. The changes in renal blood flow and glomerular filtration rate are independent of changes in renal prostaglandin production, and are likely not associated with altered plasma renin activity.